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Es71 ABSTRACT 

2,2,2-trinitrotthyl 24troxyechyl ether (TNEX), 
C~02)3CH20CH2C~2U~Q2, which is prepared by 
the following reaction sequence: 

2,2,2-trinitroethyl 24troxyethyI ether is useful an an 
energetic @sticker, for example in LOVA gun propei- 
lams. 
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Thk invention relate to organic ethers and more 
particularly to energetic polynitro organic ethers. 

Hasticks which arc commonly II& in gun prop& 
lmts and athtr energetic compositions Ue nitraglyccrin 
(NG), butanetrio trinitrate (BTIW), m&d trinitrate 
(ME-I-N-), and dictbyime dycol din&rate (DEGN). 
Nitroglycerin and butanetioi trinitrate having rtlae 
tiveiy low thea stabilities due tu the prwnct of 
secondary hydroxy groups. Metriol trinitratc and dieth- 
ylene glycol dinitrate have relatively low enet@. 
Nitroglycerin and diethylenc giycol dinitrate also have 
the disadvmtage of high vapr pressures. 

It wauld be desirable to provide a new energetic 
pl&c&r having a high energy density, good thermal 
stability, good plasticidng ability, and a low vapor pres- 
SUfC 

SUMMARY OF THE INVENTION 
Accordingly, an object of this invention is ta provide 

a new energetic piasticizer for prop&lltS and expi* 
sivs. 

Another object of thk invention is to provide an 
en&tic plastic5zr having a high energy content, 

A further object of this kention is to provide an 
energetic pktsticizcr hating a good thermal stability. 

StiIf another object of &is invention is to provide an 
energ& plasdcizcr having a low vapor pressure. 

A stilf further object of this invention is to provide an 
energetic pkstieizer having a good pl&cting ability 
for polymers commonly used in propellant and explo- 
sive composite. 

These and other objects of this invention are 
achieved by providing: 

2,2,2-trinitrathyl 2~nitroxycthyl ether, C(NOz),tC- 
II$XH2CH20N~, which is prepared by 

(I) reacting one mole of potassium nitroform with 
one moIe of chbomethyl 20bromotthyl ether tu pro- 
duce 2,2,2-trinitroethyl 20bromoethyl ether,. 

(2) ruting the 2,2,2-trinitroethyi 20bromocthyl ether 
witlr silver nitmte to form 2,2,2&nitrwthyl 2-nirrox- 
ycthyi etheiy and 

(3) isolating the d&red product 2,2,t-trinitroethyl 
t-nitroxyethyl ether. 

2,2,2-trinitroethyl 2-nitroxyethyi ether is useful as an 
energetic plasticizer in propelant and explosive cornpa- 
sitions such = LUVA gun propellant. 

m 2,2,2-trinitroethyl Lnitroxyethyl ether (TNEN) is a 
new energetic pjastjcizcr. The energy content NIXEN 
is between that of nitroglycerin (NG) and butanetrio 
trititrate (BTFN). The melting point of TNEX is iower 
thztn that of nitros@cetin (I 1” C. VS- 14‘ C.) and TNEN 
is ias volatik &b thus ks toxic than nitroglycerin. 
DEN is far more thermally stable tkan either nitro- 
glycerin or butanetrioi trinitrate, wi& TXEX produc- 
ing only 1.5 ml/g of gas in 48 hours at 1CXY C. Trinitro- 

PT 
ethyl nitroxyethyl ether (TNEN) is a pkticizer for 
cellulose acetate butyrate (CAB), nitrocellulose (SC), 
polyethytene &co1 (PEG), polycaprolactone fPCP) 
and other polymers. The pkticized polymer is usually 
prepared from a soiurion of the plasticizer and polymer 

. 

2 
in a common volatiie solvent, such as ethyl acerate. by 
removal of the solvent. For example, rubbery gum 
stocks have been prepared from ethyl acetate solutions 
of (I) TNEN and nitroceiMose and (2) TNES and 
cellulose acetate butyrate by evaporating off the sol- 
vent. 

2,2&trinitroethyl 29nitroxyethyl ether (TNEY) % 
prepared by the reaction of potassium nitroform with 
chloromethyl 2 2-bromotthyl ether to form 2,2,2-trini- 
trbcthyf 2-bromoethyl ether which is then reacted with 
siber nitrate to form the desired product TNEN as 
shown in the following reaction scheme: 

(emrnpfc 3) AgNQ 

Example 1 shows a method of preparing the starting 
material cMuromethyl 2-btamoeth yJ ether. Example 2 
illustrates suitable conditions for reacting potassium 
nitrofarm with cMuromcthyl 20bromoethyl ether ro 
produce the intermediate product 2,2,2-trinitroethyl 
Z-bromoethyl ether. Finally, example 3 illustrates suit- 
able conditions for reacting the 2,2,2=trinitroethyl 2- 
bromoethyl ether with silver nitrate to produce the final 
product 2,2,2-trinitruethyl 20nitroxyethyl ether. 

The general nature of the invention having been set 
for& the following examples are presented as specific 
ibtrations thereof. It will be understood that the in- 
vention is not limited to these specific examples but is 
susceptible to variouurmiifications that will be recog- 
nized by one of ordinw skill in the art. 

EXAMPLE 1 
chloromtthyl 2-brumoethyl ether 

in a 3-risk flask under nitrogen, 41.2 g of 2-bromoe- 
thanol and 10 g of tric)xane were dissolved in 250 ml of 
dry dichloromethant. Then 44 g of AlCr3 were added 
rapidly with vigorous stirring, and stirring was cantin- 
utd for 4 hours. The reaction mixture was poured over 
crushed ice, the product was extracted into dichloro- 
methane, and this solution was rapidly washed twice 
with iceecoid water. After drying (MgSOa) and filter- 
ing, the dichloromethane was distilled off and the chlo- 
romethyl 2-bromoethyl ether was fractionated: b.p. 
84’19’ C, (20 torr), yield 22.8 g (39.7%). 

C 

EXAMPLE 2 
2,2,2-trinitroethyl ether 

In a +IX~ flask under a nitrogen atmosphere X36 g 
of potassium nitroform was stirred in 60 ml of anhv- 
drous acetone. 21- 13 of the chioromerhyi 2-bromoeth$ 
ether prepared in example 1 was then added dropwise 
with stirring. Stirring was continued for 48 hours Tize 
reaction mixture was poured into water and stirred 
vigorously for l-2 hours. The product wan extracted 
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with dichloromethant, the extract was washed with 
water and 5% aqueous NaHC03 solution, dried over 
MgSO4, filtered and freed form solvent under vacuum. 
Obtained was 21.81 g of crude trinitroethyl bromoethyl 
ether which was purified on silica gel (Kieselgel 60, 
Xl-230 mesh) using a 1~1 mixture of hexane and dichlo- 
romethane as eh&zt. The weight of the pure product 
was 10.7 g (30%), MP 0,6=2.2* C. 

5 

EXAMPLE 3 10 
2J&trinitroethyi 2.nitroxyethyl ether 

In a 39neck flask under a nittugen atmosphere 7.05 g 
of sikcr nitrate was dissokd in 35 ml of anhydrous 
acttonitrik. With icc-cooiing IO.5 g of tfinitroethyl 
I!-bromocthyl ether ~8s added dropwise 9nd the rcx- I5 
tion mixture was stirred at 45’ C. for seven days. The 
mixture was filtered and the solid was washed thot- 
oughly with dichloramethane, The filtrate was washed 
with water and 5% aqueous NaHC03 soiutioa, dried 
(MgSU.+) and frcrtd from solvent under vacuum. Ob- ” 
tained was 7.1 g of crude 2,2,2-trinitroethyl 24trox- 
ytthyl ether which was purified on silica gel (Keelgel 
60, 7U230 mesh) using a 6~4 mixture of hexanc- 
dichloromethane as eiuent. 3.54 g (36.1%) of pure 2,2,2- 
trinitrocthyl 24troxycthyl wa ether recovered, MP ” 
W-1 1’ C., density 1.55 gkm3. Amiysis-Calc’d fur 

4 
C&NQo: C, 17.8%; N, 20.7 %: H, 2.2%. Found: C. 
17.71%; N, 19.65%; H, 2.14%. 

ifz NMR (CDCIJ): 64.08 (t, ZH), 3.72 (t, 2H) 438 (s 
2W). 

Obviously numerous modifications and variations of 
the present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the xope of the appended claims the invention may be 
practiced otherwise than as specificaily described 
her&. 

What is claimed is: 
1.2,2,2-trinitroethyf 2-nitroxyethyl ether, C(NQ)3C- 

H$XH~CH~NU2. 
Z 2,2,2etrinitroethyl 2-bromotthyl ether, C(N@)3C- 

H2OCH2CH2Br. 
3. A process for preparing 2,2,2-crinitroethv1 Lnitrox- 

ycthyl ether comprising the following srepsk order: 
(1) reacting one mole of potassium nitrcfom with 

one molt of chlaromethyl Z-bromoethyl ether ro 
produce 2,2,2-trfnitroethyl 2-bromoethyi ether: 

(2) reacting the 2,2,2-trinitroethyl Sbromoerhyl ether 
with silver nitrate to form 2.2,2-trinitroethyl Z- 
nitroxyethyl ether; and 

(3) isuizrting the product 2.2.2-trinitroethyl Z-nitrox- 
w ycthyl ether. L 

l l l l * 
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